Pharmacological studies on androgen suppression in therapy of prostate carcinoma.
In hormone-dependent prostate carcinoma, androgens can be suppressed into the castrate range by LHRH agonists. Testosterone secretion is blocked at two levels: testicular androgens and adrenal androgens. In humans, the contribution of testicular androgens is about 95%, whereas in the rat, the adrenal androgen secretion is negligible. Pharmacological studies were performed on the suppressive effect of the LHRH agonist, buserelin on androgen-dependent organs in adult rats. The reduction in pituitary and testicular binding capacity was monitored during treatment by injection, or by long-term infusion. Marked differences in suppressive mechanisms activated by the different regimens were observed. Changes in testicular steroid biosynthesis were analysed by incubation of testes after treatment with HCG, measuring the spectrum of C21/C19-steroids in incubation media. In particular, the levels of intraprostatic androgens were determined during treatment with daily buserelin injections, or with sustained release formulations of buserelin. The tissue content of testosterone and 5-alpha-dihydrotestosterone (DHT) were both markedly lowered. In castrate rats, stimulation of adrenal function by ACTH infusion had no effect on the prostate weight or intratesticular T/DHT content. Combination therapy during the initial phase of treatment by an androgen receptor blocker (cyproterone acetate) and buserelin (infusion or implants) was more effective to suppress prostate weight and intra-prostatic T/DHT content than therapy with the single compounds alone. Spermatogenesis and fertility were suppressed after prolonged treatment periods of 6-12 months; the testicular atrophy was not reversible in these long-term injection studies. Similar studies in dogs and monkeys have shown a different result: inhibition of spermatogenesis was fully reversible. It is concluded that studies on the mechanism of androgen suppression by LHRH agonists and the effects on androgen dependent organs provide useful information for the improvement in therapy of hormone-dependent prostate carcinoma.